Objective: Describe relationships between self-reported personal demographics or familial characteristics and psychosocial outcomes (Patient Reported Outcome Measurement Information System Global Health, Impact of Event Scale-Revised [pancreatic cancer risk-related distress], cancer risk perception, and cancer worry) in participants with inherited or familial pancreatic cancer risk.
| BACKGROUND
Pancreatic cancer will be the second leading cause of cancer-related deaths by 2030, largely due to the aging population and limitations of current early detection modalities and curative treatments. 1 Compared with other solid tumors, pancreatic cancer has the lowest 5-year survival rate 2 ; if pancreatic cancer is stage IA when diagnosed, an individual has a 5-year survival rate 3 of 14%. For those with stage III and IV pancreatic cancer, the survival rate 4 is only 1% to 3%. As there are few signs and symptoms of the disease, most patients are diagnosed at a late stage.
Individuals at hereditary or familial risk for pancreatic cancer are currently identified through cancer risk assessment, genetic counseling, and testing. Those with risk related to familial or hereditary factors face up to a 3.5% to 40% lifetime chance of developing pancreatic cancer compared with the general population risk 3,4 of 1.5%. Specifically, the highest-risk group includes those with known genetic syndromes of which pancreatic cancer is a component, hereditary breast and ovarian cancer syndrome (HBOC), Lynch syndrome, or more rarely Peutz Jeghers syndrome and familial atypical multiple mole-melanoma syndrome. Most commonly, individuals are identified as having familial pancreatic cancer risk due to having 2 or more relatives on the same side of the family affected by pancreatic cancer. 3, 5 Individuals living with inherited risk for pancreatic cancer are recommended to consider undergoing pancreatic cancer surveillance not provided to the general population. There has been limited research on the psychosocial impact of living with pancreatic cancer risk. Konings et al 6 report findings from a multicenter prospective observational study that evaluated high-risk participant experiences and reports of distress related to undergoing surveillance as part of the Dutch pancreatic cancer surveillance study. A subset of the sample of 140 individuals who completed the assessment reported clinically significant distress (5-7%) and cancer worry. Overall, 21% of the sample reported sustained moderate to elevated distress. 6 The same research team reports in a similar study that 33% of individuals undergoing pancreatic cancer surveillance experienced cancer worry, especially those with a family history of early-onset pancreatic cancer. 7 Two other prospective studies have been completed in a sample of unaffected individuals with high pancreatic cancer risk. In these 2 studies, distress, cancer worry, and risk perception were measured 3 months 8 and 1 year following genetic counseling and screening. 9 Overall, no significant increases in outcomes were found over time in these studies, though it was reported that in 35 men and 60 women, 22.9% and 19.9%, respectively, scored above the cutoff for clinical distress. 8 Distress occurred specifically in participants who were younger, 8, 9 had a strong family history, 8 and had baseline distress. 8, 9 Our preliminary qualitative work found that family experiences shape the individual's perceptions and experiences of cancer risk. 10 However, unlike other common cancers such as breast or colon, stories of survivorship rarely exist with pancreatic cancer, and thus, family members often live within a context of uncertainty and fear.
In these exploratory interviews with healthy individuals, we found that family cancer experience, specifically grief related to familial cancer deaths, was an important characteristic that impacted how a participant viewed their own risk for pancreatic cancer. The survey responses were reviewed by the study team that was composed of clinicians from each recruitment site.
| Measures
Race, ethnicity, and age are routinely collected within the clinics and were extracted from the medical record to reduce participant survey burden. Responses are provided on a scale of 1 (not at all) to 5 (almost all the time) for the first item and 1 (not at all) to 4 (a lot) for the other items. For item 1, the top 2 categories were condensed (often/almost all the time) to transform the response scale to a 1 to 4 scale. The items were summated into a total score. One additional item generated from preliminary qualitative research 10 was included that asked, "When do you tend to worry about pancreatic cancer?" and participants could check all that apply (specified in Table 3 ).
Pancreatic cancer risk-specific distress was measured with the Impact of Event Scale-Revised (IES-R). 17 The IES-R is a 22-item scale that measures perceptions of event specific distress in the past 7 days, in this case, pancreatic cancer risk. The scale consists of a total score and 3 subscale scores: intrusion, avoidance, and hyperarousal.
Responses to items are scaled 0 to 4, and total scores can range 0 to 88 with a higher score indicating greater distress. Previous literature has reported acceptable psychometric properties of this measure used in samples with hereditary cancer risk (Cronbach alphas = 0.84-0.91).
18
The risk perception measure described by Levy et al 19 was used to evaluate perceptions of lifetime chance of developing pancreatic cancer on a scale of 0% to 100% in increments of 10%. Risk perceptions were dichotomized for analysis into 2 categories, 0% to 40%
and ≥50% to reflect the objective understanding that the maximum level of pancreatic cancer risk presented to at risk individuals rarely exceeds 40%, and therefore, a 50% or higher perception would indicate an over estimate.
Patient Reported Outcome Measurement Information System
(PROMIS) measures were used to assess social support and global health. 20 Social support was measured by the 18-item PROMIS: Emotional, Informational, and Instrumental Social Support Scales-short form. 21 Responses were provided on a scale of 1 (never) to 5 (always) and total scores ranged from 6 to 30 for each domain with a higher score indicating higher social support. Overall health was measured using the 10-item PROMIS: global health scale, 21 which rates self- 
| Statistics analysis
The study aims were exploratory, and therefore, no power analysis was conducted. Descriptive statistics were used to summarize baseline personal and family characteristics and outcome measures.
Assumptions for normality were visually examined univariate associations between psychosocial measures (cancer worry, risk perception, distress, and global health) and personal factors (Table 3) were assessed. A t test with equal or unequal variance (when appropriate) was used for continuous measures and chi-square test/Fisher exact test were used for categorical measures. Backward model selection was used for multivariable analysis; all variables that were assessed in univariate analysis (Table 3) were included in the initial model. Variables with P ≤ .1 were retained.
Logistic regression was used for dichotomized perceived risk (0-40% vs ≥50%), and linear regression was used for continuous outcomes. Possible 2-way interactions were evaluated among the remaining variables, and interactions with P ≤ .2 were retained because of exploratory nature.
| RESULTS
A total of 186 participants were recruited, and 133 returned a survey (response rate 71.5%) with analyzable data available for 132 participants. There were no observed or statistically significant differences in between the 2 recruitment sites. 
| Cancer worry and risk perception (Table 2)
The overall median cancer worry scale score was 8 (range 4-16), indicating moderate cancer worry, which was significantly associated with gender, with females (mean = 8.46) reporting higher worry than males (mean = 7.39) (P = .03). The percentage of participants who responded to each level of risk (0 through 100%) are reported in Table 2 . The percent of individuals who report ≥50% lifetime risk perception for pancreatic cancer based on personal or familial characteristics are described in Figure 1 . Univariate analysis of risk perception as a continuous variable identified a statistically significant association between higher risk perception and having a high school education or less (n = 10; P = .002).
| Pancreatic cancer risk-related distress (Table 3)
The mean IES subscale scores were 3.6 (SD = 5.7) for intrusion, 4.2 (SD = 5.8) for avoidance, and 1.8 (SD + 4.1) for hyperarousal. Univariate associations were found between the total score (P = .006), intrusion (P = .01), avoidance (P = .004), and hyperarousal subscales (P = .03) and the length of time since being a caregiver for a very ill parent or family member, with those having provided care less than or equal to 5 years ago having higher IES indicating higher levels of distress. Additionally, female gender was associated with significantly higher total score (P = .05) and hyperarousal subscale scores (P = .01).
| Global health
The mean score for PROMIS physical health was 53.28 (SD = 8.4) and mental health was 49.6 (10.7) indicating high overall global health.
Associations based on personal and familial variables are included in Table 3 . Those who were married reported higher global mental (P = .0002) and physical (P = .004) health, as well as higher overall quality of life (P = .004) and role satisfaction (P = 0.0003). Lower global health scores were associated with having a high school or less education (n = 10), and these participants had significantly lower global mental (P = .0006) and physical (P = .008) health, quality of life (P = 0.006),
and role satisfaction (P = < .001) compared with all others. Lower physical health was associated with having had taken care of a very ill parent or loved one (P = .002) and, though not significant, a trend towards lower quality of life (P = .08) was identified.
| Multivariable analysis
Higher cancer worry trended towards being significantly associated with female gender (est 0.94; P = .06) and having a high school educa- Being unmarried (est −5.12; P = .0008), having taken care of an ill family member and having a high school education or less (n = 3) reported lower physical global health scores.
| DISCUSSION
In a study of individuals without a diagnosis of pancreatic cancer who had been identified as having hereditary or familial risk, we identified that overall participants had mild pancreatic cancer risk-specific distress, high levels of risk perception, and moderate cancer worry. Text in bold was statistically significant at P ≤ .05 in univariate analysis; Household income was not included due to the amount of missing data attributed to a response item "prefer not to answer." Possible ranges in scores for the Impact of Event Scale are 0 to 88 with a higher score indicating more distress.
Abbreviation: IES-R, Impact of Event Scale-Revised.
Experience as a caregiver for a person with cancer in the past 5 years was associated with the individual's self-reported risk perception and psychosocial outcomes, especially in females. Results from our study and previous literature suggest that assessment of distress in the set- quickly, and often places a heavy burden on both patient and caregiver, and therefore, the focus is often not the potentially at risk family member. 30 It is intuitive to learn from our study that individuals who cared for a family member with cancer or experienced a cancer death in the family would have higher levels of distress. These findings were significant especially in those of female gender, for those who have experienced caregiving within the past 5 years. The family cancer experience is often a catalyst for encouraging high-risk family members to seek genetic counseling and cancer care. Knowing that the caregiving and death experience will play a role in how the patient understands and experiences cancer risk provides an opportunity within both a clinical and research context to offer support to individuals who may be at risk for poorer outcomes up front. The role of being a "previvor" in the context of caregiving has not been widely studied, especially in pancreatic cancer. As genetics in cancer care expands and individuals with a variety of cancer risks are identified, psychosocial support should be tailored to the specific disease and to the individuals needs based not only on cancer risk but also on experiences in the family.
| CONCLUSIONS
In conclusion, results from this study indicate that individuals with inherited or familial pancreatic cancer risk may experience cancer worry and have inflated risk perceptions, specifically after caring for a loved one with cancer or experiencing recent cancer death in the family. Lower education, being unmarried, and female gender are associated with increased distress and cancer worry.
FIGURE 1
Percentage of cases with ≥50% perceived risk. Lost family member and low education (edu) (P = .01 and P = −.02, respectively) were significantly associated with high percentage of >50% risk perception
| LIMITATIONS
The results of this study should be interpreted considering some limitations. Results are from 1 geographic area within an academic medical setting and may not be applicable to other locations.
Respondents were predominately white, and therefore, the applicability of findings to individuals with other racial or ethnic backgrounds is limited. There were missing data related to household income, and therefore, the associations of that variable could not be analyzed.
Additionally, time since genetic counseling appointment and reason for attending a high-risk program were not collected, which could impact study findings. Findings related to education level should be considered carefully as they result from a very small number (n = 10) of participants. Finally, results should not be interpreted as causal as the study was not designed to permit causal inference. 
| CLINICAL AND RESEARCH IMPLICATIONS

